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source of steal with distal revascularization when nec-
essary.2-4 The latter two methods are used to pre-
serve a functioning access while still providing ade-
quate distal perfusion. Traditionally, Doppler scan
measurements and photoplethysmography have been
used to detect improvement of the arterial flow dis-
tally but without measuring the adequacy of the flow
within the fistula.5-7 We believe failure to perform
this latter measurement has resulted in the high inci-
dence of postoperative shunt thrombosis6 and have
devised a method to deal with this problem. 
CASE REPORT
A 65-year-old woman with chronic renal failure on
hemodialysis for the past 6 years was admitted to the vascu-
lar surgery unit because of angioaccess occlusion, and a new
brachiocephalic, 6-mm, loop expanded polytetrafluoroeth-
ylene (ePTFE) grafting procedure was performed. At the
end of the operation, the distal radial artery pulse was easi-
ly palpated. On the first postoperative day, the patient had
severe hand pain and numbness. Initially, the patient was
only observed because she refused surgical intervention.
Two months later, however, when ischemic fissures devel-
oped over the digital joints of the hand, she agreed to sur-
gical management. On Doppler scan assessment, the digital
pressures were 35 to 48 mm Hg with digital/brachial
indices of 0.20 to 0.27. On color-coded duplex ultrasound
scan results (Acuson 128XP10 with 5-MHz or 7-MHz lin-
ear array transducer, Mountain View, Calif), the flow vol-
ume in the fistula was calculated by multiplying the time
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Dialysis access–associated steal syndrome (DASS) is an uncommon complication after
the creation of an arteriovenous fistula and can cause irreversible ischemic damage in
severe cases. Dialysis access–associated steal syndrome has been managed with the surgi-
cal reduction of the volume flow in the fistula, but this is associated with a certain inci-
dence of access loss. Several methods are described to achieve the delicate balance
between essential flow in the fistula and an adequate limb perfusion pressure. We have
developed a new method with duplex ultrasound scanning to quantitate the reduction
in volume flow, which will allow effective dialysis and provide adequate limb perfusion.
The preoperative assessment was reproduced on the operating table with intraoperative
duplex scanning. A 65-year-old woman who underwent this treatment has had resolu-
tion of her ischemic symptoms and maintains long-term patency of her dialysis access.
(J Vasc Surg 1999;30:193-5.)
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In chronic renal failure, the creation of an
arteriovenous fistula is the standard method for
hemodialysis access. In the adult, a blood flow with-
in the access of 300 mL/min is considered adequate
for both hemodialysis and maintaining access paten-
cy. A high-volume flow through the fistula may
decrease the perfusion of the limb and cause ischemia
of the hand as a result of “steal syndrome.” The inci-
dence of dialysis access–associated steal syndrome
(DASS) has been reported to be 2% in primary arte-
riovenous fistulas and up to 4% in bridge graft
shunts.1 The risk factors for the development of
DASS are not well established, which makes identifi-
cation of the patient at high risk problematic.
Patients with critical hand ischemia have rest pain,
ischemic nonhealing fissures, digital gangrene, or fin-
ger contractures and require prompt surgical inter-
vention. The options for treating DASS include elim-
ination of the fistula, reducing the flow into the fis-
tula but maintaining patency, and ligation of the
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averaged mean velocity (TAV) by the cross sectional area of
the graft8,9 and found to be 1200 mL/min. Our assessment
revealed that a reduction of the TAV from 1.00 m/s to 0.75
m/s would be necessary to significantly improve digital per-
fusion and to achieve a digital/brachial index of 0.6. The
graft was surgically explored near the arterial anastomosis
and was progressively sutured with CV-6 Gore-Tex suture
(W. L. Gore & Associates, Inc, Flagstaff, Ariz) until the
TAV was decreased to 0.78 m/s, reducing the flow to 916
mL/min. This was accomplished with a graft diameter
reduction to 3.7 mm (approximately 60% stenosis by area).
A significant improvement in the blood flow in the radial
artery was recorded as anticipated with the preoperative
measurement. On Doppler scan assessment after surgery,
the digital pressures were 92 to 102 mm Hg with digi-
tal/brachial indices of 0.54 to 0.57. The graft shunt was
used for dialysis access the day after the repair without
affecting the efficiency of dialysis or the dialysis schedule.
The patient reported immediate relief of pain and gradual
resolution of the fissures within 1 month. A TAV of 0.61
m/s and flow of 700 mL/min were measured 2 weeks after
surgery. Twenty-six months after correction, the same fistu-
la was still patent for a total of 28 months of continued use.
DISCUSSION
DASS is a serious complication of arteriovenous
fistula construction for hemodialysis access.1 Patients
generally have intractable hand pain or nonhealing
ulcers and are apprehensive of limb loss. To avoid this
complication, our patients underwent preoperative
assessment with duplex scan imaging of the arterial
tree and venous outflow tract in both arms. Fistula
planning and construction was carried out guided
with the duplex scan findings. When a bridge graft
was performed, we routinely used a 6-mm ePTFE
graft. When hemodynamically insignificant arterial
disease was detected, we used a 4-mm to 7-mm
ePTFE graft in an attempt to decrease the possibility
of steal development.10 During a 6-year period from
1992 to 1997, 310 patients underwent surgery for
construction of arteriovenous fistula for hemodialysis
access. Four of these patients (1.3%) had severe DASS
develop, necessitating treatment.
The management of DASS ideally necessitates the
reduction of the steal to levels that provide both a
flow volume adequate for dialysis and perfusion lev-
els in the hand to eliminate ischemic symptoms.
When distal perfusion can be maintained despite liga-
tion of the source of steal (eg, ligation of the radial
artery distal to fistula takeoff), this is the best
approach. If this is not an option, reduction of the
steal can be frequently achieved in a way that
improves distal blood supply without impairing
shunt patency. Doppler scanning and photoplethys-
mography have been described to be helpful in
achieving this goal, although the rate of shunt
thrombosis and occlusion is not negligible.2,5-7
In light of this challenging problem, we developed
a reproducible quantitative method to reduce the
blood flow in the shunt and to restore distal limb per-
fusion to measured adequacy. We have accepted val-
ues of digital pressures greater than 60 mm Hg and
digital/brachial index more than 0.5 as fulfilling this
requirement.6 The degree of the flow reduction in the
graft is calculated before surgery with duplex ultra-
sound scanning combined with the Doppler scan
studies. If the measured TAV in the shunt results in a
calculated shunt flow adequate for effective dialysis
and for maintaining shunt patency, then at operation
with continuous duplex ultrasound scanning, the flow
within the shunt is reduced to that TAV. Our calcula-
tion is made on the basis of the correlation between
TAV and volume flow.8,9 We applied this approach in
two other patients with severe DASS with a variety of
parameters to determine the adequacy of distal perfu-
sion. The ischemic changes healed, and the patients
were able to continue dialysis with the same access.
Although ligation of the source of steal with distal
bypass grafting to maintain limb perfusion generally
gives excellent results, the magnitude of the interven-
tion is significantly greater.3,4
Our technique is easily performed by a skilled
vascular surgeon and is suggested as the primary
management approach for DASS. We believe that
when the target TAV necessary to obtain measured
adequate distal perfusion would result in a border-
line flow for maintaining patency of the fistula or
adequacy of dialysis, one should certainly consider
ligation and bypass grafting as the method of choice.
If the efficacy of our method is borne out in more
patients, it could become a new standard in the
treatment of this difficult problem.
We thank Oded Olsha, MB, BS, for his critical notes
in revising the manuscript.
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